Dali and Buchanan, 1962; Hall, 1962; Vogel, 1961; Brit. med. J., 1965; Smith and Anthonisen, 1965) . This may be explained in part by the failure to keep a constant increase in heart rate and the increase in myocardial oxygen consumption caused by many of these drugs, particularly isoprenaline (Winterscheid et al., 1963) . A better chance of survival seems likely if the slow rate is treated by artificial pacing, since the heart rate can then be accurately controlled without drugs which may irritate the myocardium. Unlike most patients with chronic atrio-ventricular block where the underlying cause is frequently unrelated to coronary disease, acute atrio-ventricular block following myocardial infarction is usually temporary, as is sinus bradycardia or slow nodal rhythm. It seems that the combination of a low cardiac output secondary to the slow rate together with a damaged irritable myocardium often results in ventricular fibrillation. If the cardiac output can be raised by increasing the heart rate, the risk of ventricular Received October 29, 1965. * Supported by a grant from the British Heart Foundation. 631 fibrillation should be reduced. In addition cardiac depressant drugs can be safely used to suppress ectopic rhythms once satisfactory pacing has been established.
Although defects in A-V conduction are relatively uncommon in patients with acute infarction, the mortality ranges between 39 and 100 per cent (Dimond, Dunn, and Brosius, 1960; Courter, Moffat, and Fowler, 1963; De Saint Pierre, Toscani, and Massi, 1963; Friedberg, Donoso, and Stein, 1964; Robinson et al., 1965) and has now been considerably lowered by the prompt use of electrical pacing of thr heart (Delman, Schwedel, and Escher, 1963; Samet, Jacobs, and Bernstein, 1963; Levy and Albert, 1964; Bruce et al., 1965) . We report our experience of pacing 12 patients for slow rates secondary to acute myocardial infarction.
SUBJECTS AND METHODS
All patients in the past 5 years who had acute myocardial infarction have been continuously monitored on a 3 in. (7-6 cm.) oscilloscope, and equipment has been readily available for acute resuscitation. With the sudden onset of Stokes-Adams attacks due to asystole, the situation can be temporarily controlled by external pacing but may produce skin bums and is extremely painful for the patient on return of consciousness, and may require general anesthesia (Zoll, 1952; Leatham, Cook, and Davies, 1956 Table. There were 11 men and 1 woman between the ages of 39 and 73 (average 57 years). It was thought that 11 patients had had recent cardiac infarction; the other presented with severe angina and syncopal attacks associated with short periods of slow nodal rhythm. The length of history of slow rates was short in 7 patients (less than 3 days).
Electrocardiograms. Acute diaphragmatic infarction was present in 5 patients, antero-septal in 2; there was no localized infarct on the electrocardiogram in 4 others, but the combination of a history of severe retrostemal pain, shock, and the subsequent course of their illness, was strongly suggestive of acute myocardial infarction.
The remaining patient (Case 8) had a 7-day history of recurrent attacks of severe retrostemal chest pain followed by brief periods of loss of consciousness. Before an attack his electrocardiogram was normal (Fig. 2) , and after an attack T wave inversion appeared in leads I and aVL (Fig. 3) . The electrocardiographic events which occurred during an attack of chest pain with a brief loss of consciousness were recorded on a continuous electrocardiogram tape recorder (lead II), and showed that soon after the onset of angina there was sinus bradycardia followed by nodal rhythm with acute S-T elevation in lead II (Fig. 4) ; at this stage the patient became unconscious and pulsation could not be detected in the carotid or femoral arteries though the heart rate was 50 a minute. These changes rapidly regressed on recovery of sinus rhythm. Six months later coronary arteriography showed a localized area of narrowing in the dominant left main coronary artery. These episodes were later completely prevented by endocardial pacing.
DISCUSSION
The best method at the moment of lowering the mortality of acute cardiac infarction probably lies in the prompt recognition and treatment of cardiac arrhythmias and slow rates. This requires continuous monitoring of all patients for several weeks following acute myocardial infarction. Endocardial pacing should be used as soon as possible when evidence of atrio-ventricular conduction disturbance is obtained, and continued for at least 2 to 3 weeks following a return to sinus rhythm unless a ventricular inhibited pacemaker is available. This rather prolonged period of pacing is recommended, since 2 of our patients died suddenly several days after pacing had been discontinued. So far there have been no adverse effects from continuing endocardial pacing in the presence of sinus rhythm, though there is a theoretical possibility of producing ventricular fibrillation from R on T phenomenon (Wiggers, W6gria, and Piniera, 1940; Sowton, 1965) .
It seems that if the heart rate and cardiac output are satisfactorily maintained and ectopic foci are suppressed with procaine amide or fl-blocking agents, there is very little risk in continuing pacing in the presence of sinus rhythm. The treatment of slow heart rates, following acute myocardial infarction, with steroids, atropine, or isoprenaline is often unsuccessful. The principal reason is often that failure to obtain an immediate and controlled increase in heart rate with drugs may end in disaster, since, in contrast to patients with chronic heart block who usually do not have significant coronary artery discase, patients with ischwmic heart disease do not survive recurrent periods of cardiac arrest. The advantage of endocardial pacing is that the heart rate and cardiac output can be better controlled, and myocardial metabolism is not increased to the same extent as it might be with isoprenaline (Winterscheid et al., 1963) . Furthermore, once pacing has been established, ectopic rhythms, if still apparent, may be safely suppressed by procaine amide or fiblocking agents such as propranolol (inderal), even in the presence of complete heart block. If slow rates were treated with atropine or isoprenaline alone, it would be extremely dangerous to treat ectopic rhythms with cardiac depressants without some means of artificial pacing being available.
Seven patients had acute diaphragmatic infarction shown either by the electrocardiogram or at necropsy, confirming the more likely chance of conduction disturbances with this site of infarction, which is in agreement with the observation of Cohen, Doctor, and Pick (1958) and James (1962) , and emphasizing the need for careful monitoring of these patients. However, the mortality in patients who develop conduction defects due to anteroseptal infarcts is higher than in those patients who have conduction defects following postero-diaphragmatic or inferior infarction (Cohen et al., 1958; Zion and Bradlow, 1964) . Presumably this is due to the more extensive anterior necrosis necessary to interrupt atrio-ventricular conduction.
One patient who was having severe attacks of angina associated with syncope secondary to episodes of slow nodal rhythm had complete relief of symptoms with pacing which was continued for 7 days, though throughout this time he remained in sinus rhythm. Arbitrarily at the end of this period, pacing was stopped and the patient has remained symptom free over the past 18 rhythm is re-established at a satisfactory rate, the patient remains connected to the ventricular-inhibited pacemaker for a further 3 weeks. Providing a satisfactory heart rate is maintained, no electrical pacing ofthe heart will occur until the rate falls below a predetermined rate set on the ventricular inhibited pacemaker.
